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ABSTRAK 
Bahan-bahan buangan tidak lagi menjadi bahan yang tidak berguna kerana 
banyak industri mengubahnya menjadi bahan berfungsi untuk produk mereka. Alam 
sekitar menderita dengan adanya bahan buangan yang tidak dilupuskan dengan betul. 
Oleh itu, tujuannya adalah untuk menggunakan semula bahan buangan. Sisa oleokimia 
boleh menjadi salah satu bahan buangan yang mempunyai potensi untuk bahan gantian 
dalam konkrit. Untuk kajian ini, sisa oleokimia datang dalam separa pepejal atau 
enapcemar untuk menggantikan sebahagian simen dalam campuran konkrit. Enapcemar 
ini diletakkan di dalam ketuhar kering untuk menghilangkan kelembapan. Untuk 
mendapatkan saiz zarah halus, enapcemar digilap. Campuran disediakan dengan 
menggunakan penggantian enapcemar 5% dan 10% dalam G25 konkrit. Dimensi kiub 
yang digunakan untuk ujian kekuatan mampatan adalah 100mm x 100mm dan 100mm x 
100mm x 650mm prisma digunakan untuk ujian kekuatan lenturan. Ujian kekuatan 
mampatan dan kekuatan lenturan dilakukan untuk menentukan kekuatan konkrit pada 7 
dan 28 hari. Ujian penyerapan air dijalankan pada 28 hari untuk mendapatkan air yang 
diserap oleh konkrit enapcemar untuk menentukan harta penyerap air apabila konkrit 
muncul di dalam air. Sebagai kesimpulan, pada semua ujian dijalankan, peratusan 
enapcemar yang ditambah boleh memberikan hasil yang buruk berbanding dengan 
campuran konkrit konvensional. 
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ABSTRACT 
Waste materials are no more a useless substances since many of the industries 
turn it into a functional materials for their product. Environment have suffered enough by 
the existence of the waste materials that are not properly disposed. Hence the attention is 
on the reuse of the waste material. Oleochemical waste can be one of the waste materials 
that has potential for replacement material in the concrete. For this study, oleochemical 
waste comes in semi-solid or sludge to partially replace the cement in the concrete 
mixture. This sludge is dried oven to remove the moisture. In order to get fine particles 
size, the sludge is grinded. The mixtures are prepared using 5% and 10% replacement of 
sludge in concrete G25. The dimension of the cubes used for compressive strength test is 
100mm x 100mm and 100mm x 100mm x 650mm of prisms are used for flexural strength 
test. Compressive strength and flexural strength test are conducted to determine the 
strength of the concrete at 7 and 28 days. Water absorption test was carried out at 28 days 
to get the water absorbed by sludge concrete to determine the property of absorbing water 
when concrete are emerged in the water. It can be conclude, at all test conducted, the 
percentage of sludge added may give the poor result compare to the conventional concrete 
mixture. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1   Research Background 
Concrete is a mixture of cement, sand, coarse aggregate and water that is widely 
used as a building material. Nowadays, in construction industry, concrete is the main and 
versatile building material and in concrete, cement is the most costly material. However, 
due to the higher cost and the shortage supply of cement, the needs of finding alternative 
material to replace it is crucial to reduce pollution and protect the ecosystem. During the 
production of cement, a large amount of carbon dioxide (greenhouse gas) are releases 
which effects the environment badly (Aleem et.al., 2015).  
Oleochemical is a waste that is derived from the chemical process of palm oil 
industry. Methyl esters, glycerine and fatty acid are the outcome from the oleochemical 
production (Miłowska et al., 2014). Oleochemical waste comes in three forms which are 
solid, liquid  and semi-solid or sludge. Oleochemical waste have a texture like sludge and 
comes in brown-ish  colour. This sludge has strong unpleasant smells. Community have 
raised alarm concerns due to this situation. Since the pollutants in the oleochemical waste 
lead to disposal and environmental problems, it is necessary to develop a suitable 
technology modification of oleochemical waste as partial cement replacement in 
concrete. The disposal of oleochemical waste are dumping in landfill area. However the 
cost of dumping is quite high and landfill area is limited. 
1.2   Problem Statement 
This research carried out partial replacement of cement by oleochemical waste in 
order to reduce industrial waste and to save cement. Minimize the production of cement 
can reduce greenhouse gases emission and leads to healthy environment. The 
oleochemical is already causing serious environmental problems. The oleochemical 
2 
waste can be reused as partial cement replacement thus  contribute to construction 
industry. This waste product produce an unpleasant odour which leads to poor 
relationship with the local community. Landfills become limited as the disposal of 
oleochemical increase time by time so in order to reduce the disposal of oleochemical 
waste, this product innovation idea was come out. 
1.3   Objectives 
The aim of the study is to investigate the potential of using oleochemical waste as 
partial cement replacement in concrete. The objectives of the study are: 
i.   To determine the effect of oleo chemical waste as 0%, 5%, and 10%  partial 
cement replacement on compressive strength of concrete. 
ii.   To determine the effect of oleo chemical waste as 0%, 5% and 10% partial cement 
replacement for on flexural strength of concrete. 
iii.  To determine the effect of oleo chemical waste as 0%, 5%, and 10% partial 
cement replacement on water absorption of concrete. 
 
1.4   Scope of Research 
This research is to analyze oleochemical waste as partial cement replacement   in 
concrete. The scope of study are: 
i.   The compressive strength test, flexural test, and water absorption test are 
conducted at concrete lab in UMP Gambang. 
ii.   The oleochemical waste is obtained from FPG Oleochemicals Sdn Bhd in 
Gebeng, Pahang. 
iii.   The percentage of oleochemical waste used as partial cement replacement is 
0%, 5% and 10% by weight. 
iv.   0% replacement of sample acts as control sample. 
v.   The compressive strength test and flexural test are conducted at the age of 7 
days and 28 days while for the test of water absorption is conducted at the age 
of 28 days. 
vi.   The grade concrete used for all samples are 25 N/mm2. 
vii.   The specimens are casted in cube and prism which have size 100 C 100 mm 
and 100 C 100 C 650 mm respectively. 
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viii.   There are three mixtures of concrete and the total samples are 27 cubes and 
18 prisms. 
 
1.5   Significance of Research 
This research can solve the problem of disposing of semi-liquid or sludge from 
oleochemical waste by replacing partially quantity of cement in concrete. Reduce the 
wastage helps to maintain the quality of environment. Production of cement also cause 
emission of greenhouse gas so by decrease it production, greenhouse effect also decrease 
(Jager et al., 2015.). In addition, by using oleochemical waste in concrete making industry 
it will give advantage for the industry to convert the dispose materials into the 
construction field. It will produce new product and waste materials can be recycled to 
become useful material. We can maintain our environment without pollution.   
31 
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